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1. INTRODUCTION

This drainage report has been prepared in support of a Tentative Parcel Map and Major Use 

Permit submittal for the California Crossings project, which is located in the County of San 

Diego, California. The purpose of this report is to determine the hydrologic impact, if any, to the 

existing storm drain facilities or natural drainage, and to provide peak 100-year discharge values 

for existing and proposed conditions.

The drainage analyses presented herein reflect a Tentative Parcel Map and Major Use Permit

level-of-effort, which include peak 100-year storm event hydrologic analyses using preliminary 

grades. Hydraulic analyses for detention, inlets, pipe inverts and HGL’s will be provided during 

final engineering.  Therefore, the purpose of this report submittal is to acquire from the County: 

1) concept approval of the proposed storm drain layout, 2) approval of the methodology used in 

the evaluation of the Project storm drain system hydrology, and 3) identification of critical path 

drainage issues that need to be addressed during final engineering.

This project has a gross acreage of 29.6 acres, and is located North of Highway 905 (Otay Mesa 

Road) and West of Harvest Road and East of State Route 125. The project involves the 

construction of a retail commercial center and associated parking lots. See Figure 1 for the 

project vicinity map.
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Figure 1: Project Vicinity Map

2. EXISTING AND PROPOSED DRAINAGE PATTERNS AND IMPROVEMENTS

Under existing conditions, the project area currently consists of flat terrain sloping in the south 

westerly direction, with natural ground cover.  Some offsite area along the North and East sides 

of the project contribute runon to the site, particularly because the current condition of Harvest 

Road is not improved and therefore does not function as a drainage divide.  Drainage along the 
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west side of the project is collected in a concrete ditch and directed to the south.  A precast 

double 6’x2’ (1.8x0.6m) RCB recently built per the Caltrans plans collects the runoff in the 

southwest corner of the site and conveys it to the south underneath Otay Mesa Road.  A very 

small portion of the northwest corner of the site drains to the north in the ditch built per the 

Caltrans plans.

Under proposed conditions, the project grading will be designed to drain to the southwest corner 

of the site to match existing conditions.  The site will provide onsite detention to ensure that 

runoff resulting from the developed condition is equal to or less than the runoff from the existing 

condition in order to discharge into the existing double 6’x2’ (1.8x0.6m) RCB.  In the proposed 

condition, the offsite runoff east of Harvest Road will be collected by a storm drain extension in 

Otay Mesa Road so that the offsite water will still drain to the existing culvert.

3. HYDROLOGIC CRITERIA, METHODOLOGY, AND RESULTS 

This section of the report summarizes the drainage criteria that were used in the hydrologic 

analysis and key elements of the methodology.  

3.1 Hydrology Criteria

The drainage basins were delineated using available topography and the preliminary proposed 

grading layout for the project. Table 1 summarizes the key hydrology assumptions and criteria 

used for the hydrologic modeling.

Table 1: Hydrology Criteria

Hydrology: 100-year storm frequency

Flood Control Detention: 100-year, 6-hour storm event

Soil Type: Hydrologic Soil Group D 

Land Use / Runoff 
Coefficients:

Based on criteria presented in the 2003 County of San Diego 
Hydrology Manual.  

Rainfall intensity: Based on intensity duration frequency relationships presented in 
the 2003 County of San Diego Hydrology Manual.
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3.2 Hydrologic Methodology

Hydrology calculations were completed only for proposed conditions as site runoff is conveyed 

to the existing backbone system.  The existing condition for the site was analyzed previously by 

Caltrans for the adjacent State Route 125 improvements.  Excerpts from the Addendum to the 

Drainage Report for SR-125 South Toll Road Segment 1A and the Drainage Plans are provided in 

Appendix 2 for reference.  The drainage addendum was written by Rick Engineering for 

Caltrans.  Caltrans designed the precast double 6’x2’ (1.8x0.6m) RCB to convey the existing 

condition 100-year peak flow from the site and adjacent runon areas.  

For the proposed condition hydrology, the drainage areas were defined according to the 

preliminary grading concept for the site.  Precise grading of the site during final engineering may 

alter the tributary drainage areas to the individual grass swales, but will not drastically alter the 

drainage plan for the site.

The area to the East and North of the project is planned for development by others, but it is 

unknown at this time how the other developer will connect into the backbone system.  Therefore, 

the drainage calculations for this project are based on the existing condition for the offsite runon 

areas.

3.3 Description of Hydrologic Modeling Software

The Modified Rational Method was used to determine the 100-year storm flow for the design of 

the storm system. The Civil-D Rational Method Program was used to perform the hydrologic 

calculations. This section provides a brief explanation of the computational procedure used in the 

computer model.

The Civil-D Modified Rational Method Hydrology Program is a computer-aided design program 

where the user develops a node link model of the watershed. Developing independent node link 

models for each interior watershed and linking these sub-models together at confluence points 

creates the node link model.  The intensity-duration-frequency relationships are applied to each 

of the drainage areas in the model to get the peak flow rates at each point of interest.
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4. HYDROLOGY ANALYSIS RESULTS

For results of the analysis see Exhibit A for the proposed conditions hydrology map, and 

Appendices 2 and 3 for existing and proposed conditions hydrology calculations.  

The project site’s overall proposed drainage basin is the same as the existing conditions. Any 

increase in storm water runoff generated by the development will be attenuated by a proposed 

underground detention basin. The hydrology results for the existing and proposed conditions are 

summarized below.

Table 2: Hydrology Results

“BACKBONE”
 (Q ALLOWABLE)

EXISTING CONDITIONS 
PER CALTRANS REPORT PROPOSED CONDITIONS

Point of Interest 
(Description) Description

Q100 
(cfs)

Contrib. 
Area 

(acres) System Node Q100 (cfs)

Contrib. 
Area 

(acres)

Backbone storm 
drain, double 6’x2’ 
(1.8x0.6m) RCB 
near Otay Mesa 
Road 95.3 60.33

System 
100 180

Qin=80.7
(undetained), 
Qout<=25.3
(detained) 19.89

(From “TA1-
Watershed A -
Summary of 

Peak 
Discharge” 

table in 
Caltrans 
Report)

System 
200 285 70.0 40.81

Total at outfall= 95.3 60.33 <=95.3 60.70

4.1 Detention Volume Estimates

The results in Table 2 are dependent on sufficient detention volumes to attenuate the proposed 

peak flows so that the results are less than or equal to pre-development peak flow rates.  The 

detention basin routing and design of the outlet structures will be performed during final 

engineering.  However, detention volume estimates are needed at this preliminary stage to verify 

the project has sufficient detention volume.  For this reason, Haestad Method’s PondPack 
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software was used to determine the detention volume required to attenuate the peak flow down to 

the required rate.  Refer to Appendix 4 for the calculations.

For all of the area draining into the detention basin (System 100), the peak inflow hydrograph 

was generated with Rick Engineering Rational Method Hydrograph Generator.  This program 

develops a synthetic hydrograph per the 2003 County Hydrology Manual by using the results of 

the CivilD output.  The inflow hydrograph was then input into PondPack and the curvilinear 

estimate was used to determine the volume required to attenuate the flow down to the target rate.  

The target rate is the difference between the backbone peak flow rate and the peak flow rate from 

System 200 (which represents all of the area that will not drain into the detention basin.)  Table 3 

summarizes the detention volumes required and detention volumes provided per the tentative 

parcel map.    

Table 3: Detention Basin Summary   

Location of 
Detention Basin

Drainage 
System

Detention Volume 
Required

Volume 
Provided Notes:

Underground 
Storage

System 100 1.0 AF 1.2 AF
Assume 5’ deep of water 
storage

4.2 Detention Basin Maintenance Summary

The maintenance of the private underground detention basin facility will be the responsibility of 

the Property Management Association for the California Crossings project.  The detention 

facility will be designed during final engineering.  The provision for maintenance will include a 

combination of manhole(s) and strategically located inspection port(s) to observe the condition 

of the facility from the surface.  The level of sediment and debris should be inspected at least 

twice a year.  If upon visual inspection, it is found that the outlet is clogged or that sediment or 

debris has accumulated up to a certain pre-determined depth (i.e., 3 inches), a clean-out should 

be performed with a vacuum truck, JetVac process, or equally effective method.

5. ENVIRONMENTAL IMPACTS

This section summarizes the following questions for CEQA purposes. 
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Would the project:

1. Substantially alter the existing drainage pattern of the site or area, including 
through the alteration of the course of a stream or river, in a manner which 
would result in substantial erosion or siltation on- or off-site?

The project’s drainage patterns mimic the existing conditions, so no substantial 
impacts will exist.

2. Substantially alter the existing drainage pattern of the site or area, including 
through the alteration of the course of a stream or river, or substantially 
increase the rate or amount of surface runoff in a manner which would result in 
flooding on- or off-site?

A flood-control underground detention basin will be provided to ensure that peak 
flow rates under proposed conditions are not greater than existing peak flow rates.  

3. Create or contribute runoff water which would exceed the capacity of existing or 
planned storm water drainage systems?

The recently constructed Caltrans culvert crossing underneath Otay Mesa Road was 
sized for the existing flow rate.  Since the detention basin will attenuate back to the 
Caltrans flow rate for existing conditions, the capacity will not be exceeded.

4. Place housing within a 100-year flood hazard area as mapped on a federal Flood 
Hazard Boundary or Flood Insurance Rate Map or other flood hazard 
delineation map, including County Floodplain Maps? For example; research the 
foregoing and provide same (to indicate applicability or not) in the study.

There is no housing proposed for this site.  In any case, there are no 100-year flood 
hazard zones within the project site.  See a copy of the FIRM panel in Appendix 1.

5. Place within a 100-year flood hazard area structures which would impede or 
redirect flood flows?

See response to Question 4.  

6. Expose people or structures to a significant risk of loss, injury or death involving 
flooding, including flooding as a result of the failure of a levee or dam on-site or 
off site? 

There are no dams or levees within or near the project site. 
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6. CONCLUSION

This drainage report has been prepared in support of the preliminary design of the storm drain 

improvements for the tentative parcel map for the California Crossings project.  The purpose of 

this report is to provide peak discharges for use in designing the private storm drain system for 

the project and to verify that the detention volume provided is adequate to detain the post-project 

flows to the pre-project flows.  The hydrology results indicate that the peak flow from the 

developed site will be less than the existing flows with the detention basin provided.  Therefore, 

the storm drain system will be sufficient to satisfy County criteria in the post-development 

condition.  A Storm Water Management Plan, submitted separately, describes proposed water 

quality alternatives to meet BMP requirements.


























































































































